Biodegradable polymer implants to treat brain tumors.
We have developed a systematic approach for the discovery and evaluation of local treatment strategies for brain tumors using polymers. We demonstrated the feasibility of polymer-mediated drug delivery by using the standard chemotherapeutic agent 1,3-bis(2-chloroethyl)-1-nitrosourea (BCNU) and showed that local treatment of gliomas by this method is effective in animal models of intracranial tumors. This led to clinical trials for glioma patients, and subsequent approval of Gliadel [(3.8% BCNU): p(CPP:SA)] by the FDA and other worldwide regulatory agencies. Twenty-two additional clinical trials are currently underway evaluating other issues related to the BCNU polymer, such as dosage, combination with systemic treatments, and combination with various forms of radiation and resistance modifiers. These trials are a result of laboratory investigations using brain tumor models; based on these models, other research groups have initiated clinical trials with novel combinations of different drugs and new polymers for both intracranial tumors (5-fluorouracil delivered via poly(D-L lactide-co-glycolide) polymer) and for tumors outside the brain (paclitaxel in PPE microspheres for ovarian cancer). Since only 1/3 of patients with glioblastoma multiforme (GBM) are sensitive to BCNU, the need to search for additional drugs continues. Although we are attacking major resistance mechanisms, there still will be tumors that do not respond to BCNU therapy but are sensitive to agents with different mechanisms of action, such as taxanes, camptothecin, platinum drugs, and antiangiogenic agents. Thus, it is necessary to explore multiple single agents and ultimately to combine the most effective agents for the clinical treatment of GBM. Furthermore, multimodal approaches combining radiotherapy with microsphere delivery of cytokines and antiangiogenic agents have demonstrated encouraging results.